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ABSTRACT 
 ABSTRACT 
This is a study of about a  comparative study between endoscopic 
cartilage myringoplasty versus endoscopic temporalis fascia 
myringoplasty in patients with chronic otitis media with retraction and 
central perforation with mild to moderate Eustachian tube dysfunction. 
The surgery was compared with respect to the reperforation, retraction 
and improvement in the hearing level. The patients were followed up for 
a period of six months. The result was statistically correlated and the final 
report came as both the surgeries were equally effective in successful 
closure of the perforation and decreased incidence of retraction. 
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INTRODUCTION 
Chronic otitis media is a chronic inflammation of the middle 
ear cleft which presents with persistent otorrhoea through a 
perforated tympanic membrane for a period of more than 3 months. 
To improve the hearing  and for the successful closure of tympanic 
membrane perforation  for cases with retraction and central 
perforation many surgical procedures are offered by otologists. 
Cartilage myringoplasty and temporalis fascia myringoplasty are 
frequently done procedures.  This study conducted at the Department 
of ENT,  Stanley Medical College, Chennai,  discusses the 
effectiveness of these two surgical procedures in terms of hearing 
improvement,  graft uptake, reperforation and retraction of tympanic 
membrane  in carefully selected patients in inactive cases of chronic 
otitis media with retraction and central perforation, and mild to 
moderate Eustachian tube dysfunction. 
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AIM OF THE STUDY 
To compare the efficacy of two surgical procedures, 
Endoscopic  cartilage myringoplasty and Endoscopic temporalis 
fascia myringoplasty in inactive cases of chronic otitis media with 
retraction and central perforation with   mild to moderate  Eustachian 
tube dysfunction, with a follow up period of 6 months. 
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REVIEW OF LITERATURE 
DEVELOPMENT OF EAR: 
The human ear begins to develop from the 4th  week of the 
embryonic life. 
External ear: 
The ear develops from six auricular hillocks of His at the  6th 
week of embryonic life from the first and the second branchial 
arches. The external auditory canal  is formed by deepening of the 
groove between these two arches. The trigeminal  nerve  innervates 
the first arch and the facial nerve innervates the second arch.  
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EXTERNAL AUDITORY CANAL:  
The  external auditory canal is approximately 2.4cm in length 
and serves a conduit for sound transmission to the middle ear. It also 
functions to protect the middle ear and inner ear from foreign bodies 
and fluctuations in environmental temperature. Its lateral one third is 
completed by elastic cartilage oriented in an upward  and  backward  
direction. Its anterior aspect is pierced by 2 to 3 fissures known as 
fissures of Santorini. The medial two thirds of the external auditory 
canal is osseous and is oriented in a downward and forward 
direction. Hence, the ear must be pulled upward and backwards to 
achieve the alignment during  otoscopic  examination. The narrowest 
portion of the external auditory canal is the  the isthmus which  is 
located just medial to the junction of the bony and the cartilaginous 
canals.  Because of this angulation, the tympanic membrane is 
approximately 6mm longer  anteroinferiorly  than  posterosuperiorly. 
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Middle ear:  
Development:      Middle ear develops from the extension of 
foregut into anlage of temporal bone. The expanding 1st pharyngeal 
pouch forms multiple cul-de-sac that coalesce to form common air 
spaces. 
The middle ear cleft consists of  
1) Eustachian tube,  
2) Tympanic cleft and 
3) Mastoid air cell system. 
Tympanic cavity is an irregular air filled space within the 
temporal bone and it contains auditory ossicles and their attached 
muscles. It is made up of 6 sides. 
1. Lateral wall,  
2. Anterior wall,  
3. Roof,  
4. Medial wall,  
5. Posterior wall and  
6. Floor. 
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Tympanic membrane forms the  lateral wall of tympanic 
cavity. Pars flaccida is the portion of the tympanic membrane which 
lies above the anterior and posterior malleal folds.  
There are 2 openings   present in the bony  tympanic cavity’s 
lateral wall. 
They are, 
1. Iter chordae posterior through which chorda tympani nerve 
enters into the tympanic cavity 
2. Iter chorde anterior through which chorda tympani nerve 
leaves the tympanic cavity. 
Tympanic membrane: 
The tympanic membrane is a thin nearly oval disc. The  
longest diameter is  posterosuperior  to  anteroinferior  of  about 9-
10mm and perpendicular to this, the shortest diameter is of about 8-
9mm. In the adult, it is angulated approximately 140 degree with 
respect to the superior wall of the external auditory canal. The 
malleal  prominence, a projection  formed  by the  lateral  process  of 
the malleus  is  located  at  the  superior end of the manubrium of   
the malleus. The  circumference of  the  tympanic membrane  forms  
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a thick  cartilaginous ring, the  tympanic annulus, which occupies  
the  tympanic sulcus (only pars tensa has tympanic annulus).           
                             
 
Otoscopic view of the tympanic membrane 
 
Tympanic membrane has 3 layers.  
Outer epidermis, 
Middle fibrous and 
Inner mucous layer. 
  
  
8 
 
Outer epidermis   
• The outer epidermis has no nerve endings and no melanin.  
• Epidermis is divided into 4 layers (from outwards to inwards). 
o Stratum  corneum: 1-6 layers of cells, intercellular  
desmosomes (organelle is absent).                                                                        
o Stratum granulosum:  consists of  3 layers of  smooth  
borders  with  intercellular bridges which is called 
desmosome, and keratatohyaline and lamellar  granules 
with  absent organelles. 
o Stratum spinosum: 2-3 layers of cells,  desmosomes  
and organelles present. 
o Stratum basale: 1 layer of cells and separated by  
fibrous middle layer by lamina propria. 
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External ear, middle ear and inner ear 
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Middle Fibrous layer (Lamina propria): 
• Collagen fibrils are scanty in pars flaccida. In pars tensa, the 
fibres are  radially  oriented laterally and deeper layers are 
parabolic, transverse and circular 
• Deeper layers have nerves and small  arteries. In Pars flaccida, 
fibrous layer is less marked  and randomly oriented. 
Inner mucosal layer:  
• The medial free surface is lined with columnar epithelium with 
microvilli with 9+2 arrangement like the rest of the  
respiratory epithelium. These cilia are patchy in distribution. 
Blood supply  of TM:  
 Deep auricular branches of maxillary artery, anterior tympanic  
branch of maxillary artery, stylomastoid branches of post auricular 
artery 
Nerve supply of tympanic membrane:  
5th,9th,10th: Auriculotemporal nerve -5th Cranial Nerve, 
Tympanic branch  of 9th Cranial Nerve and Auricular branch of 10th 
Cranial Nerve. 
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Medial wall: 
The promontory lies in the centre  of the medial wall. It is the  
basal turn of the cochlea. Posterosuperior to  the promontory,  a 
kidney shaped opening  called fenestra vestibuli (oval window)  is  
connected to the  vestibule via scala vestibuli. It is closed by Stapes 
footplate.  It is surrounded by annular ligament. It is 3.25mm long 
and 1.75mm wide.  
Above the oval window is facial nerve and  inferiorly is the 
promontory. 
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Round window is situated below and  behind  the oval  
window  which is closed by secondary tympanic membrane.  
Subiculum separates these two windows.  The  round window niche 
is most commonly triangular in shape, with anterior, posterosuperior 
and posteroinferior walls. The posterosuperior and posteroinferior 
walls meet posteriorly and lead to the sinus tympani. The sinus 
tympani lies between the ponticulus which bridges the gap between 
the pyramidal eminence and the promontory superiorly,  and the 
subiculum inferiorly.  
Secondary tympanic membrane  has 3 layers: 
• Inner mesothelial layer  
• Middle fibrous layer and 
• Outer mucosal layer   
Only outer mucosal  layer has nerves and capillaries. It is 
about 2.3mm long and 1.87mm wide. The inner layer is  nothing but 
the cell layer which  is continuous with that of  the scala tympani. 
The membrane of the fenestra cochleae forms part of  the floor of the 
scala tympani. The scala tympani terminates  medial and behind the  
round window membrane. The vestibular structure which is closest 
to the  membrane is the ampulla of the posterior semicircular canal 
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and the singular nerve which  is parallel  and 1mm beyond   the 
posterior part of medial surface of membrane, which is the singular 
nerve’s surgical landmark. The facial nerve canal lies above  the  
oval window and the promontory in an anterior to posterior way. The 
lateral surface of the canal is smooth(deficient occasionally) and has 
a  processus cochleariformis in the front of the lateral surface of  the 
facial canal. The processus cochleariformis is a spoon shaped  hook  
like  projecting   bone  where the tendon of tensor tympani muscle  
gets attached  and takes a 90 degree turn laterally to get attached to  
the malleus neck.  Posterior to the oval window,  the facial nerve 
takes an inferior turn to the posterior wall of tympanic cavity. 
Posterior wall: 
It is narrow inferiorly  than  superiorly. Above there  is an 
opening and it is called aditus which opens into the mastoid antrum. 
Fossa incudis is situated just below the aditus. The fossa incudis 
contains a ligament which connects the short process of the incus 
with it. Pyramid is a prominent bony projection which  is related to 
the  fossa incudis inferiorly  and  chorda tympani nerve laterally.  
Between the pyramid and the tympanic annulus is the facial recess. 
Stapedius muscle is contained within the pyramid.  The facial recess 
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is bounded medially by the pyramid  and laterally by the tympanic 
annulus.  
We can reach  the middle ear without disturbing the tympanic 
membrane via the gap between the chorda tympani nerve and the 
facial nerve. 
Anterior wall: 
The lower part is related to a  thin bone of  the carotid canal. 
This is pierced  by  upper and lower caroticotympanic nerves with 
the sympathetic nerve to  the tympanic  plexus. 
The upper part has 2 parallel tunnels. The upper tunnel 
contains tensor tympani muscle. The lower tunnel  leads into bony 
part of  the Eustachian tube. 
Roof: 
The roof is formed by the  tegmen tympani  and  comprises 
partly by the  squamous bone and the petrous bone. 
Floor: 
It is covered  by a thin piece  of bone separating the jugular 
bulb. Occasionally,  the bony floor is dehiscent.  An opening is 
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present  between the junction of the floor and the medial wall 
through which the glossopharyngeal nerve gives a tympanic branch. 
Contents of middle ear:  
• 1 nerve: chorda tympani, 
• 2 muscles: tensor tympani and stapedius muscle, 
• 3 bones: malleus, incus and stapes, 
• Tympanic  plexus of nerves and 
• Ear ossicles. 
Malleus: The most lateral of the ossicles is the malleus. It consists of  
an head, neck , anterior process, lateral process  and the handle. It is 
attached  to the walls by the anterior malleal ligament to the 
petrotympanic fissure.  On its thinner medial aspect, the chorda 
tympani nerve runs anteriorly to enter the Glassserian fissure. The 
malleus lateral process has a cartilaginous cap  which gets adhered  
to the pars tensa of the tympanic membrane. The lower  end of the 
handle of the malleus  is firmly attached to the tympanic membrane 
as the pars propria splits to envelop it to form the umbo. The malleus 
has  five ligaments, one joint, the tendon of tensor tympani  and the 
tympanic membrane. Three of them are 
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• The anterior suspensory ligament, 
• The lateral suspensory ligament and 
• The superior suspensory ligament,  
which connects  the space  between the tegment tympani and the 
head of the malleus. 
Incus: 
The incus is  the biggest  of the ear ossicles  which has  a 
body, a long process  a short process  and a lenticular process. The 
body of the incus lies  in the epitympanum along  with the malleus 
head. The short process of the incus projects behind to occupy  the 
fossa incudis. The long process reaches inferiorly paralleling the 
manubrium to end in the lenticular process. The convex surface of 
this process joins  with the concave surface of the head of the stapes. 
The long process of the incus is highly susceptibe to osteitic 
resoption caused by chronic otitis media. 
Stapes: 
 The stapes is the smallest of the ear ossicles. It has  a head, a 
footplate and two legs, anterior and posterior. There is an irregular 
area near the superior aspect of the posterior crus to which is 
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attached the stapedius tendon. The footplate in association with the 
annular ligament seals the oval window. The head joins with the  
incus lenticular process. 
Stapedius: 
 It originates  from the  pyramid and inserts onto stapes neck 
and is supplied by the 7th  cranial nerve. 
Tensor tympani: 
It originates from  the bony part of the Eustachian tube. It 
enters a  spoon shaped  processus  cochleariformis  and takes a  90 
degree turn laterally and inserts onto the upper part of the 
manubrium  of the  malleus. It is innervated  by the 5th Cranial  
nerve. The chorda tympani nerve enters iter chordae posterior  and  
travels along  the medial part  of tympanic membrane and is present  
medial to the handle of malleus and exits  through iter chordae 
anterior  and later  enters  the Glasserian fissure.  
Tympanic plexus: 
  It is arranged  by  the Jacobson’s  nerve which is a branch of 
glossopharyngeal nerve  and by caroticotympanic nerve,  arising  
from sympathetic plexus encircling  the internal carotid artery.  This 
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plexus  provides divisions of nerves  to  the mucosa which  lines the  
tympanic cavity, lesser superficial petrosal nerve, auditory  tube, 
mastoid antrum and air cells, which receives parasympathetic fibres 
from 9th Cranial nerve  and parasympathetic fibres from 7th Cranial 
nerve through geniculate ganglion and branches joining greater  
superficial  petrosal nerve.      
   Blood supply of middle ear cavity: 
• Anterior tympanic  division , a branch of maxillary artery  
gives blood supply to the  tympanic membrane, ossicles, front  
part of the tympanic cavity. 
• Stylomastoid  division, a branch of posterior auricular artery 
gives blood supply to the  posterior  portion  of the  tympanic  
cavity and  the  stapedius. 
• Mastoid  branch of stylomstoid artery supplies the mastoid air 
cells. 
• Petrosal division  of middle meningeal artery supplies the roof 
of the epitympanum. 
• Superior tympanic division  of  the middle meningeal artery 
supplies the tensor tympani muscle. 
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• Inferior tympanic division of ascending pharyngeal artery 
supplies the mesotympanum. 
• Branches from the artery of pterygoid canal supplies the 
mesotympanum and the hypotympanum.  
• Tympanic branches of  the internal carotid artery supplies the  
mesotympanum and  the hypotympanum.  
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Eustachian tube: 
It is a tube  connecting  the middle ear  cavity with  the  lateral 
wall of the nasopharynx. It is about  36mm in length,  laterally bony  
and  medially  fibrocartilagenous.  Bony part  is  about 12mm in 
length  and wide  at the lateral tympanic end. The isthmus is the  
narrowest  part  with  2mm diameter. It is separated by tensor 
tympani muscle  superiorly  and  the  internal  carotid  artery  
medially.  Cartilagenous part is 24 mm long. The  cartilage  is  
attached to  the   skull base  in  a sulcus  between  the  petrous 
portion  of the temporal bone and the greater wing of  the sphenoid  
bone. The nasopharyngeal opening is just 1cm to 1.25cm 
posteroinferior to  the inferior turbinate at its posterior end.  It is 
surrounded by the  tubal elevation. Posterior  to the  Torus tubarius  
is a recess called  the fossa of Rossenmuller. 
 Muscles of the auditory tube:  
1. Tensor tympani,  
2. Salphingopharyngeus and  
3. Levator veli palatini muscle. 
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Mastoid region: 
At birth the mastoid has a single cavity consisting of the 
antrum and small adjacent mastoid.  It occupies a superficial position 
and  is surrounded by diploic bone. In adult life, the normal mastoid 
may be fully pneumatized, diploic, or sclerotic.  The  anterolateral  
portion of the mastoid  arises from   the  temporal  bone’s squamous 
portion, the  posteromedial portion, including the mastoid tip, arises 
from the petrous part. In most mastoids,  the plane of junction of 
these two parts is marked internally by an incomplete plate of bone, 
the petrosquamous septum, also known as Koerner’s septum. The 
mastoid antrum area is a large superior central space which 
communicates with the epitympanic space of the middle ear via the 
aditus ad antrum. 
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      It is the largest and permanent air cell of mastoid. It is about 
1ml in volume, 14mm long,  9mm tall  and  7mm wide.  Lateral  wall 
corresponds to squamous portion of temporal bone, supra meatal 
triangle or Mc. Ewen’s triangle.  Boundaries of  the Mc. Ewen’s 
triangle : 
• Superiorly by supramastoid crest,  
• Anteriorly by the  posterior canal wall and 
• Posteriorly  by  the vertical  tangent  along  the  posterior 
margin  of the  external  auditory meatus.  
This area can be palpated through the cymba concha. 
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INNER EAR: 
 
 
The Inner Ear has two parts, 
1. Membranous labyrinth, which is derived from the ectoderm 
and 
2. Bony labyrinth, which is derived from the mesoderm and 
neural crest. 
The  membranous labyrinth develops from the otic placode 
which is a thickening  of the ectoderm adjacent to the hindbrain. This 
otic placode invaginates  and  forms  an  otic  cup.  At  the  end of the 
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4th week of intrauterine life,  the  edges of  the  otic  cup  fuse  
together  to  form the otocyst. A few of the  otic  epithelial  cells  in 
the the  otic cup  and the otocyst separate from the epithelium and 
join to form the  neurons of the 8th cranial nerve  ganglion. These 
neurons innervate sensory organs within the inner ear.  A 
diverticulum develops in the otocyst which  elongates to form the 
endolymphatic duct and sac.  The remaining  portion  of  the  otocyst  
enlarges to form a  ventral  saccular  and cochlear region. The dorsal 
region develops into the utricle and three  semicircular ducts. The 
anterior  and posterior semicircular canals develop from a vertical 
outgrowth in the dorsal region of the otocyst. The horizontal  duct  
develops  from  a  horizontal  outgrowth  in the lateral portion of the 
otocyst. 
The bony labyrinth: 
The long axis of the bony labyrinth, measures 20mm in length 
roughly parallels the  posterior surface  of  the  petrous pyramid.  
Its  components are  
• The cochlea, 
• The vestibule and  
• The semicircular canals. 
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Vestibule: 
Vestibule is a  central chamber. At the posterosuperior aspect 
of its medial wall is a depression  known  as  the  elliptical  recess  
which  accommodates a part  of  the  utricular  macula. The spherical 
recess is a similar depression for the saccular macula located 
anteroinferiorly. The vestibular crest, an oblique elevation is present  
between these two recesses. There are discrete openings in the bony 
walls of the vestibule. The opening for the cochlea lies anteriorly, 
while the openings for the semicircular canals  are  located  
posteriorly. The oval window is  an  opening on the lateral wall 
adjoining the tympanic cavity.  The vestibular  aqueduct  with  its  
contained  endolymphatic  duct opens into the posteroinferior aspect 
of the vestibule. 
The semicircular canals: 
The osseous semicircular canals are the horizontal canal, 
posterior canal and superior canal which are situated posteriorly 
relative to the vestibule. Each canal expands to double its diameter at 
its osseous ampulla where it communicates with the vestibule. The 
nonampullated ends of the posterior and superior canals fuse, 
forming the crus commune, while the nonampullated end of the 
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lateral canal is independent. Thus, the vestibule has five apertures for 
the three semicircular canals. 
The membranous labyrinth: 
The membranous labyrinth is encased within the bony labyrinth and 
is surrounded by the perilymphatic space with its fluid, blood vessels 
and supporting connective tissue.  
The constituents of the membranous labyrinth are 
• The cochlear duct, 
• The three semicircular ducts and their ampullae, 
• The otolithic  organs (the utricle and the saccule) and 
• The endolymphatic duct and sac. This system of epithelial 
lined channels and spaces is filled with endolymph (Scarpa’s 
fluid), the utricular duct, saccular duct, and the ductus reuniens 
which  interconnects  the major structures. 
Cochlea: 
The cochlea is a snail shaped structure which has a spiral 
configuration with two and a half turns. The central portion of the 
spiral is called the modiolus. The portion of the cochlea that is 
closest to the oval window is the base, whereas the portion of the 
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cochlea that is farthest away from the oval window is the apex. The 
cochlea  has  three compartments: 
• The scala tympani,  
• The scala vestibuli and  
• The scala media.  
The basilar membrane lies between  the scala tympani and  the 
the scala media, and the Reissner’s membrane  lies  between  the 
scala media and  the scala vestibuli. The scala tympani  and the scala 
vestibuli communicate  with each other at the helicotrema.  In the 
scala media, the Organ of Corti rests on the basilar membrane. The 
basilar membrane and the Organ of Corti are referred to as the 
cochlear partition. The Organ of Corti  has the outer  hair cells  and 
the inner hair  cells. The inner hair cells are arranged in a single row 
and the outer hair cells are in a rows of three. These hair cells have 
hairlike projections called stereocilia which is responsible for the 
signal transduction in hair cells. Perilymph fills the scala tympani 
and scala  vestibuli, which resemble the extracellular fluid in 
composition. The scala media is filled with endolymph which 
resemble intracellular fluid  in composition. The electrolyte 
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composition of the scala media causes the endocochlear potential 
which is +60 to 100+mV relative to the perilymph. 
PHYSIOLOGY  OF MIDDLE EAR: 
 Sound causes  tympanic membrane  to vibrate and the malleus  
is set into motion which causes the entire ossicular chain to vibrate 
and the sound is transmitted to the inner ear via  the  footplate of  the 
stapes. This pathway of sound transmission is called ossicular 
coupling. Sound transmission in the absence of ossicular chain is 
called acoustic coupling,  and the difference between the ossicular 
coupling and acousting coupling is 60 decibel. If the sound stimulus 
strikes the inner ear fluid directly, most of the acoustic energy is 
reflected, as the impedance of fluid is more than the air. 
Diagram of  impedance  matching mechanism:
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Impedance matching is done  by two factors: 
1. Area ratio : Tympanic membrane’s area / area of foot plate of 
stapes= 20% (69/3.4mmsq.).  Tympanic membrane’s area  is 
about 20 times greater than the foot plate’s area.  If  all the 
force  applied to the tympanic membrane were to be 
transferred to  the stapes footplate, the force per unit area 
would be 20 times larger (26 decibel) on the footplate than on 
the tympanic membrane. 
2. Lever ratio: Length of malleus / length of incus= 1.31:1. 
Because the handle of malleus is slightly longer than the long 
process of incus, small force applied on the long handle results 
in a larger force on the short arm of lever( long process of 
incus). In humans, the  lever ratio is 1.31:1,  which gains 2.3 
decibel. So theoretically, 28 decibel  is gained in the middle 
ear. But, in reality, gain is only 20 decibel.  This is because,  
the tympanic  membrane  does not   move as a rigid 
diaphragm. The effective area  of  tympanic membrane  
involved with  this  impedance matching mechanism is smaller  
than its total area.  
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Inner Ear 
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Acoustic reflex: When a strong acoustic stimulus is presented to 
the ear, afferent sensory fibres beginning in the inner hair cells travel 
through the brainstem with both ipsilateral and contralateral 
projections resulting in feedback efferent stimulus through the facial 
nerve and contraction of both the stapedius muscles on each side. 
The contractile force of the stapedius muscle is perpendicular to the 
movement of the stapes, by increasing the acoustic impedance of the 
middle ear transformer, thereby decreasing the sound energy 
transmitted to the cochlea. The acoustic reflex filters low frequency 
sounds less than 1000Hz, but has no effect on sounds greater than 
2000Hz. This will result in masking of low frequency background 
noise  while transmitting the high frequency range of speech. The 
tensor tympani muscle plays a minor role in increasing acousting 
impedance in the middle ear. It pulls the tympanic membrane 
medially, decreasing its compliance. The two factors that  help  in 
the transmission of sound energy are the normal  Eustachian tube 
function and gas exchange in  the middle ear mucosa. 
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Middle ear mucosa has a well developed capillary structure 
close to its surface. This helps in gas exchange. In normal conditions, 
the  middle ear pressure is equal to atmospheric pressure, 
approximately 760mmHg at sea level.  Nitrogen levels in middle ear 
gas is higher than that of the venous blood. This gradient results in 
gas exchange between the middle ear space and the  venous blood. 
The rate of nitrogen diffusion into venous blood is however very 
slow. The absorption of nitrogen results in  the middle ear negative 
pressure. This is equalized by opening of the Eustachian tube.  
Prolonged Eustachian tube dysfunction hampers this mechanism 
which results in  middle ear negative pressure, transudation of fluid 
and the development of a middle ear effusion, and increases the 
middle ear acoustic impedance. When sound energy travels through 
the ear, it causes the stapes footplate to vibrate. The vibration of the 
stapes footplate produces a compressional wave in the perilymph, 
which travels to the scala vestibuli, at the helicotrema,, and out 
across the scala tympani outwards  towards  the round window. An 
inward motion of the stapes results in the outward movement of the 
round window. When the Organ of Corti and the basilar membrane 
are deflected in response to the compressional wave, it produces a 
shearing force between the tectorial membrane and the stereocilia of 
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the hair cells. This shearing forces produce deflection of stereocilia 
towards the direction of the tallest row resulting  in opening of the 
stretch sensitive cationic channels located on the stereocilia. The 
opening of these stretch sensitive cationic channels causes an  influx 
of  cationic current, which results in hair cells depolarization. When 
inner hair cells are depolarised, it opens the voltage gated calcium 
channels. The resulting calcium current triggers neurotransmitter 
release across the synapse which results in activation of the auditory 
nerve fibres. 
PATHOLOGY 
Perforation of  the tympanic membrane with a  persistent 
drainage from the middle ear cleft is known as chronic otitis media 
(i.e, lasting more than 6-12 weeks). 
The chronically draining ear in chronic otitis media can be 
difficult to treat. Chronic otitis media is started with an acute 
infectious episode. The pathology  starts with  inflammation   and 
irritation  of  the mucosa of the middle ear . The  response causes  
oedema in the mucosa. The inflammation  causes  ulcer  of  the  
mucosa and later the epithelial lining breaksdown. The body 
attempts at resolution of  inflammatory injury or the  infection by the 
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formation  of  granulation tissue, which later develops into polyp. 
This polyp may present in the external auditory canal.  The cycle of 
ulceration, inflammation, infection, and  formation  of  granulation  
tissue  may  ultimately destroy the  bony margin  resulting in  
complications. The perforations of the tympanic membrane are 
described according to their anatomic location and are separated into 
two categories central perforation and marginal perforation. Central 
perforations involve the pars tensa and are circumferentially 
surrounded by residual tympanic membrane. Subtotal perforations 
are described as large defects in which there is only a narrow rim of 
residual pars tensa near the annulus. Central perforations  are  rarely  
associated  with  cholesteatoma and for this reason have generally 
been considered safe ear.  Marginal perforations have no remnant  of  
tympanic  membrane  adjacent  to the bone of the posterior canal 
wall. As a result the bony external auditory canal wall, attic, antrum, 
and mastoid  air  cells can be involved with inflammation. Hence this 
condition has been referred to as an  atticoantral disease. 
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CHRONIC OTITIS MEDIA: 
Mucosal disease:  
Chronic  otitis  media  mucosal  inactive  type  and  chronic 
otitis media  active mucosal type. 
Squamous disease:  
Chronic  otitis  media squamous inactive type and chronic 
otitis media  active squamous type. 
CHRONIC OTITIS MEDIA ACTIVE MUCOSAL TYPE: 
This is called a permanent perforation of the tympanic 
membrane with inflammatory changes in the middle ear mucosa and 
mastoid, and is characterised by mucopurulent  discharge in  middle 
ear, granulation tissue, polypoidal mucosa in middle ear, polyp, 
cholesterol granuloma and ossicular erosion. 
Histology: 
Histological studies have shown that as the inflammatory 
process enters the chronic phase, there is a shift in cellular 
population from infiltrating leukocytes toward  mononuclear  cells 
such as macrophages, lymphocytes and plasma cells. In chronic 
inflammation, the mucosa undergoes metaplasia from a single layer 
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of ciliated cuboidal or columnar epithelium to mucosa resembling 
that of the respiratory tract with increasing  numbers of goblet cells 
and glandular cells. Consequently, there is an increase in  the volume 
and viscosity of the mucus. Submucosal changes are fibrosis, 
hypervascularity,  infiltration of  lymphocytes, plasma cells and 
histiocytes. Granulation tissue consisting of vascular connective 
tissue with inflammatory infiltrates has been found to be the 
prominent pathologic feature of the  chronic otitis media. As the 
granulation tissue matures, it becomes dense and fibrotic with 
decreased vascularity. This process leads to scarring and adhesions 
associated with the ossicular chain and tympanic membrane. As the 
inflammation persists, sclerosis along with new bone formation can 
cause a reduction in  mastoid and antral pneumatisation. Bony 
erosion is an important characteristic of the active mucosal and 
active squamous chronic otitis media. Resorptive osteitis occurs due 
to hyperaemia with proliferation of capillaries and permanent 
histiocytes. The following structures are eroded in the  following  
frequency order– incus long process, the crura of the stapes, the body 
of the incus and the manubrium of the malleus. These structures are 
involved  because of the  fine structure and location  than the 
tenacious supply of blood. 
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Clinical features: 
Two important presenting symptoms are otorrhoea and hard of 
hearing. Pain is unusual with chronic otitis media and indicates either 
a reactive external otitis or the possibility of a developing 
intratemporal or intracranial complication. The nature of the 
otorrhoea is helpful in describing the specific type of chronic otitis 
media. Profuse,  intermittent, non foul smelling, mucoid drainage is 
commonly noted in chronic otitis media mucosal disease. Blood 
stained drainage is  noted with polyps and granulation tissue. The 
degree of hearing loss will depend on the size and the  location of the 
tympanic membrane perforation  and  the  status  of  the  middle ear.   
Large perforations  will generally cause greater hearing loss 
compared with smaller defects. In addition, perforations overlying 
the posterior part of the mesotympanum and thus the round window 
niche usually cause more severe degrees of conductive hearing loss 
because the tympanic membrane is no longer protecting the sound 
energy transfer.  As a result there is a reduction of the “baffle effect”, 
leading to a change in the cochlear mechanics.  Ossicular chain 
involvement will also cause conductive hearing loss. 
Tympanosclerosis also arises due to chronic inflammation. Usually, 
this is limited to mild  changes in the tympanic membrane but may 
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involve the middle ear also.  As a result, stapes footplate or other 
ossicles may become fixed. 
Pure tone audiometric evaluation: 
Every initial evaluation for chronic otitis media should include 
audiometric testing with air and bone, pure tone thresholds. The 
degree of hearing loss is  helpful in determining  the severity of the 
middle ear disease.  Perforations of the tympanic membrane can 
account for 15 to 20 decibels  of conductive hearing loss. When 
perforations are accompanied by ossicular chain damage, the hearing 
loss can increase to between 30 decibels  and 50 decibels. Finally, 
the ossicular chain discontinuity  with an intact tympanic membrane  
can account for 55 decibels  to 65 decibels of conductive hearing 
loss. Speech discrimination testing is very  much  useful. 
Specifically, speech reception thresholds can help determine whether 
a patient is a candidate for middle ear reconstructive surgery. 
Epidemiology 
The  incidence of chronic otitis media is present in many 
developing countries because of  poor socio economic conditions,  
poor  dietary habits and  lack  of health education.  In India, overall  
prevalence  rate  is  46 persons  per  thousand  and 16 persons per 
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thousand in rural and urban population respectively.  It is a single 
most important cause of hearing impairment in rural population. The 
larger is the tympanic membrane perforation, most likely is the 
development of the chronic otitis media. 
Aetiology 
There  are a  lot of factors influencing the development of  the 
chronic otitis media. 
The  chronic otitis media develops in the  following instances: 
1. Previous acute otitis media episodes. 
2. Crowded surroundings. 
3. Day care facilities. 
4. Large family. 
5. Age.   
6. Poor socioeconomic status. 
Genetic anomalies predisposes to chronic otitis media. Down 
syndrome, Cleft palate, choanal atresia, Cri du chat syndrome, 
microcephaly,  cleft lip and DiGeorge syndrome  are the conditions 
that  adds to the risk of chronic otitis media, by altering  the auditory 
tube anatomy and functions. 
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Causative organisms: 
Age and socio economic conditions is an important deciding 
factor. Streptococcus pneumoniae type III, Pseudomonas aeruginosa, 
Methicillin resistant  Staphylococcus aureus,   Klebsiella 
pneumoniae  and  Proteus species are  common bacteriae found. 
Anaerobes and fungi may grow simultaneously. Depending 
upon the microbiology of this disease, the surgeon creates a 
treatment plan for the patient.  Pseudomonas  aeruginosa is  
recovered commonly from the chronic discharging  ear and  pili  
attaches to  diseased and necrotic  middle ear epithelium. After 
getting attached, the bacteriae produce lipopolysaccharide, proteases 
and  enzymes to avoid  the normal immunologic defense 
mechanisms for defending the infection. The resulting injury from  
inflammatory enzymes causes further  necrosis and damage,  
ultimately  causing  bone  erosion which leads  to the chronic otitis 
media complications. In the immunocompetent individual, the 
infection seldom produces  serious complications and disseminated 
disease. Pseudomonas infections usually is resistant to macrolides, 
penicillins, and  first generation  cephalosporin  and rarely second 
generation cephalosporins.  Staphylococcus aureus is the second  
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common bacteria  isolated from the chronic  middle ear disease. The 
rest of the infection result due a large variety of gram-negative 
organisms.  Klebsiella (10-20%) and Proteus (10-15%) organisms  
are  more common than other gram-negative organisms. 
The diagnosis of chronic otitis media needs a perforated 
tympanic membrane. These perforations may be caused due to  
trauma, because of  tube placement, or due to an  acute otitis media 
episode.  
The cause  of infection of the middle ear cleft is due to the 
translocation of organisms  from the external ear  canal  by a hole  in 
the tympanic membrane. Most of the authors suggest that the 
causative  bacteriae  may permeate  through  the auditory  tube. This  
data which  supports  this theory is not  conclusive. Almost  all of the 
pathogenic  organisms   are  commonly seen in  the external ear 
canal. 
Treatment 
The aim of the treatment  is to eliminate the infection and 
make  the ear dry. Aural toileting is done  by mopping with  
absorbent cotton buds and  suction clearance. 
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Ear drops:  
 American Academy of Otolaryngology-Head and Neck 
Surgery has provided rules for  institution  of antibiotics in chronic 
otitis media. The panel decided to use  the topical antibiotics alone as  
first line treatment for  the patients. If systemic infection is there, 
peroral  or im or iv  antibiotics are used. Studies suggests  a mild  
risk of cochlear and retrocochlear  hearing loss in human beings  
from very small duration  of topical aminoglycosides instillation and 
the  vestibular toxicity risk is higher. The emergence  of 
fluoroquinolones, as an  otic preparation  have no evidence  of  
ototoxicity and   says  an alternative treatment in most areas. Otic  
and iv and im  antibiotics are used in the treatment of chronic otitis 
media. 
 Fluoroquinolone ear  drops, with  corticosteroid, are  the  best 
options for local  treatment. These  group  of  antibiotics  have  an  
activity  with  a broad spectrum.   
 Tobramycin is an ototopical  aminoglycoside that may be 
combined with a corticosteroid.  
 Piperacillin  destroys  the biosynthesis of cell wall 
mucopeptides and the stage of active  cell division; additionally, 
piperacillin shows antipseudomonas activity. Medical treatment 
usually requires 14 to 21 days. 
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CHRONIC OTITIS MEDIA, MUCOSAL INACTIVE TYPE: 
 This is defined as a permanent perforation of pars tensa 
without inflammatory changes in the middle ear mucosa and 
mastoid. Clinical features are only hearing loss without active ear 
discharge. On otoscopic examination, central perforation with pale 
normal middle ear mucosa is seen.  
CHRONIC OTITIS MEDIA, INACTIVE SQUAMOUS TYPE: 
 Retraction of tympanic membrane as invagination of tympanic 
membrane into the middle ear cavity. These retraction pocket have 
the tendency to become active chronic otitis media with retained 
epithelial debris. Retraction can occur in pars tensa  or pars flaccida.  
Retraction of  the pars  tensa is classified by Sade et al into 5 grades: 
• Grade 1-Pars tensa retracted and in contact with the long 
process of incus. 
• Grade 2-Pars tensa adherent to the  long process of incus. 
• Grade 3-Pars tensa touching the promontory. 
• Grade 4-Pars tensa plastered onto the promontory. 
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• Grade 5-Pars tensa plastered onto the promontory with a 
central perforation. 
Attic retraction is classified by Tos et al into 4 grades: 
• Grade 1-Pars flaccida retracted and in contact with the neck of  
the malleus. 
• Grade 2-Pars flaccida adherent to the neck of  the malleus. 
• Grade 3-Limited outer attic wall (scutum) erosion. 
• Grade 4-Severe outer attic wall (scutum) erosion. 
The most  important thing is to visualize  the retraction pocket 
completely. The hidden portion may contain non self cleansing 
accumulation of keratin debris and may eventually become 
cholesteatoma. 
CHRONIC OTITIS MEDIA, SQUAMOUS ACTIVE TYPE:  
 This  is characterized by retraction of attic or posterosuperior 
pars tensa with retained epithelial debris with inflamed middle ear 
mucosa. Retention of keratin debris is a characteristic hallmark of 
cholesteatoma.  It has the property of bony erosion by mechanism of 
immune mediated release of IL 1, IL 6, TNF a and activation of 
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osteoclasts. The risk factors for cholesteatoma formation are poor 
Eustachian tube function and reduced middle ear cleft volume. 
Squamous epithelial disease is more commonly seen in sclerosed 
mastoid. Healing is with the formation of auto atticotomy or auto 
mastoidectomy. Active disease involves bony erosion especially 
ossicles most commonly the long process of incus, superstructure  of 
stapes,  the head of the malleus, bony wall of mastoid  leading to 
abscess formation, facial nerve paralysis, labyrinthine erosion and 
further erosion of tegmen leading to intracranial complications such 
as meningitis, extradural abscess , subdural abscess, cerebral abscess 
and otitic hydrocephalus. The otoscopic findings may show attic 
cholesteatoma, attic polyp,  attic perforation with erosion of scutum, 
attic wax or crust. Fistula test is positive in cases of labyrinthine 
fistulae. 
 
 
 
 
\ 
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INTRODUCTION TO MYRINGOPLASTY 
Myringoplasty is a procedure to close the defect in the 
tympanic membrane. The principal aim of a myringoplasty 
operation is to restore functional hearing and to form a non 
perforated tympanic membrane. Retraction or perforation after 
reconstruction of the eardrum is a wellknown problem in middle ear 
surgery as the temporalis fascia can change its shape because of 
uneven shrinking and thickening, even on the fifth post operative 
day following grafting. The instability of the temporalis fascia is 
critical in cases where perforations of the tympanic membrane  are 
large and with retraction nd Eustachian tube dysfunction. The use 
of cartilage in the middle ear has been suggested for use on a 
limited basis to manage retraction pockets for many years. The 
array of different techniques developed, such as the perichondrial 
cartilage island technique, the palisade cartilage technique, the 
shield technique, the butterfly technique, and the crown cork 
technique, indicate the variety of methods used to surgically 
prepare the cartilage. It has been shown that large pieces of 
cartilage may twist after some years, so small palisades of cartilage 
are used. The palisade cartilage technique was first described by 
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Heermann in 1962. The palisade technique has become popular in 
Europe, especially in Germany, and was proposed as the method of 
choice for recurrent defects of the tympanic membrane. Cartilage is 
very useful for managing Eustachian tube dysfunction that may 
cause graft failures and retractions.  Autologous cartilage obtained 
from the ear (tragus or cymba concha) may resist the negative 
middle ear pressure because of its rigidity and convexity. So this 
method, because of the rigidity and stability of the cartilage, may be 
a better choice than using temporalis fascia in resisting the 
anatomic deformations caused by infection. It has been shown that 
cartilage is well tolerated by the middle ear, and long term survival 
is the dictum. Fascia and perichondrium need a new vascular 
supply but cartilage is supplied by diffusion. Cartilage also seems 
to offer high resistance both to lack of vascularization and to 
infections. The palisade cartilage technique is also resistant to the 
extreme barometric changes that occur during diving. It has also 
been shown that a palisade cartilage myringoplasty  provides 
restoration of the same level of auditory function as a 
myringoplasty using temporalis fascia. To date, many authors have 
applied composite grafts of perichondrium cartilage and found no 
impairment of sound conduction in the ear. The aim of this article 
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was to compare the graft acceptance rates and auditory outcomes of 
cartilage myringoplasty operations using the palisade technique 
with those of primary myringoplasty using temporalis fascia in two 
groups of patients. Success rate is lower in anterior (67%) 
perforation than posterior location (90%). Presence of middle ear 
mucosal and contralateral disease is also significant predictors for 
outcome. A finding of ear discharge at surgery is a poor prognostic 
factor for myringoplasty.  Smoking is associated with worse middle 
ear status and delayed graft failure according to Becvaroski’s study 
in 2001. Despite concerns about operating on young children who 
are prone to otitis media, Albera’s study shows that tympanic 
membrane closure and re-perforation rates are similar among 
patients aged less than 18years, 18-50years, and greater than 50 
years. 
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STATISTICS: 
The collected data was analysed with SPSS 16.0 version.To 
describe about the data descriptive statistics mean, S.D were used. 
To find the significance difference between the Independent samples 
(Cartilage & Fascia ) Independent t-test was used & for the Paried 
samples (Pre-OP & Post-OP)  Paried t-test was used and  for 
categorical variable ( Reperforation response ) Chi-square test  was 
used.In all both the above statistical tools the probability value P 
=.05 is considered as significant level.  
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T-Test 
 
  Highly Sig.  Diff at P < .01 level 
  No Sig. diff  at P < .05 level 
  Corresponding Chi-Square value 
  Corresponding t-value 
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T-Test 
GROUPS = CARTILAGE 
Paired Samples Statisticsa 
  
Mean N 
Std. 
Deviation 
Std. 
Error 
Mean 
Pair 1 PREOP 47.47 30 4.946 .903 
POSTOP 29.80 30 5.346 .976 
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  Paired Samples Testa 
  
Paired Differences 
t df 
Sig. (2-
tailed) Mean Std. Deviation 
Std. 
Error 
Mean 
95% Confidence Interval 
of the Difference 
Lower Upper 
Pair 1 PREOP - 
POSTOP 
17.667 6.305 1.151 15.313 20.021 15.348 29 .000 
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GROUPS = CARTILAGE 
Descriptive Statisticsa 
  N Mean 
Std. 
Deviation 
AGE 30 34.63 12.274 
PREOP 30 47.47 4.946 
POSTOP 30 29.80 5.346 
PREPOSTDIFF 30 17.67 6.305 
Valid N (listwise) 30     
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GROUPS = FASCIA 
Paired Samples Statisticsa 
  Mean N 
Std. 
Deviation 
Std. Error 
Mean 
Pair 1 PREOP 48.33 30 4.663 .851 
POSTOP 32.10 30 9.106 1.663 
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Paired Samples Testa 
  
Paired Differences 
t df 
Sig. 
(2-
tailed) Mean 
Std. 
Deviation 
Std. 
Error 
Mean 
95% Confidence Interval of the 
Difference 
Lower Upper 
Pair 1 PREOP - 
POSTOP 
16.233 8.721 1.592 12.977 19.490 10.196 29 .000 
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Descriptives 
GROUPS = CARTILAGE 
Descriptive Statisticsa 
  N Mean Std. Deviation 
AGE 30 34.63 12.274 
PREOP 30 47.47 4.946 
POSTOP 30 29.80 5.346 
PREPOSTDIFF 30 17.67 6.305 
Valid N (listwise) 30     
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GROUPS = FASCIA 
Descriptive Statisticsa 
  
N Mean 
Std. 
Deviati
on 
AGE 30 35.90 10.571 
PREOP 30 48.33 4.663 
POSTOP 30 32.10 9.106 
PREPOSTDIF
F 
30 16.23 8.721 
Valid N 
(listwise) 
30 
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Frequencies 
GROUPS = CARTILAGE 
SEXa 
  Frequenc
y Percent 
Valid 
Perce
nt 
Cumulati
ve 
Percent 
Valid F 17 56.7 56.7 56.7 
M 13 43.3 43.3 100.0 
Total 30 100.0 100.0   
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GROUPS = FASCIA 
SEXa 
  Frequenc
y Percent 
Valid 
Perce
nt 
Cumulati
ve 
Percent 
Valid F 10 33.3 33.3 33.3 
M 20 66.7 66.7 100.0 
Total 30 100.0 100.0   
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Crosstabs 
REPERFORATION * GROUPS Crosstabulation 
  
GROUPS 
Total 
CARTILAG
E 
FASCI
A 
REPERFORATION NO Count 28 24 52 
% within 
GROUPS 
93.00 80.00 87.00 
YES Count 2 6 8 
% within 
GROUPS 
7.00 20.00 13.00 
Total Count 30 30 60 
% within 
GROUPS 
1.0 1.0 1.0 
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 Chi-Square Tests 
  
Value df 
Asymp. 
Sig. (2-
sided) 
Exact 
Sig. 
(2-
sided) 
Exact Sig. 
(1-sided) 
Pearson Chi-Square 2.308 1 .129     
Continuity 
Correctionb 
1.298 1 .255 
    
Likelihood Ratio 2.401 1 .121     
Fisher's Exact Test       .254 .127 
vLinear-by-Linear 
Association 
2.269 1 .132 
    
N of Valid Cases 60         
 
 
 
 
  
  
63 
 
MATERIALS AND METHODS 
Material:  
• Study design  -  Prospective study 
• Study place   -  Department of ENT Stanley Medical 
     College, Chennai – 600 001 
• Study period  -  March 2013 to September 2013. 
• Sample size   -  60 patients divided randomly into  
     2 groups. 
• Follow up for 6 months. 
 
Inclusion criteria: 
• Age     - 20 years  to 60 years. 
• Duration of symptoms  -  2 years. 
• Retraction with central perforation. 
• No foci of sepsis in the nose, paranasal sinus or nasopharynx. 
• No history of previous otological surgery in the particular ear of 
interest. 
• Conductive hearing loss of not more than 55 decibels. 
• Good cochlear function. 
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Exclusion criteria: 
• Age less than 20 years and more than 60 years. 
• Atelectasis of tympanic membrane and cholesteatoma. 
• Any foci of sepsis in  nose, paranasal sinus nasopharynx. Previous 
otological surgery in the particular ear of interest.  
• Conductive hearing loss of more than 55 decibel. 
• Presence of sensorineural hearing loss. 
• Patient with posterosuperior retraction or cholesteatoma. 
Methodology: 
Myringoplasty: Steps: 
• Harvesting of temporalis fascia. 
• Freshening of margin of perforation. 
• Canal incision and elevation of tympanomeatal flap. 
• Assessment of  integrity of ossicular chain. 
• Graft placement. 
Harvesting of temporalis fascia: 
Temporalis fascia is a time tested material with an excellent take 
up rate because of its low metabolic rate. The fascia is elevated from the 
underlying temporalis muscle by injecting saline underneath the fascia to 
facilitate easy removal. Temporalis fascia is harvested  under direct  
vision by sharp dissection. 
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Freshening of margins of perforation: 
The margins of perforation are freshened by  using sickle knife and 
the rim is removed by using cup forceps.  
Elevation of tympanomeatal flap: 
An U-shaped incision is made in the bony canal skin. The superior 
incision is started at 12 O’ clock position and inferior incision started at 6 
O’ clock position. The tympanomeatal flap is elevated up to the fibrous 
annulus. The middle ear is entered using sickle knife. The handle of 
malleus is skeletonised. 
Assessment of integrity of  ossicular chain: 
Each of the ossicles has to be assessed for mobility.  
Underlay temporalis fascia grafting: 
Temporalis fascia is placed under the remnant of tympanic 
membrane with fibrous annulus and under the handle of malleus. 
Underlay  technique  of grafting has replaced the overlay technique 
due to higher chance of lateralization of graft, anterior blunting, longer 
healing time and formation of epithelial pearl associated with overlay 
technique. After grafting, the  tympanomeatal  flap is repositioned. Gel 
foam is kept around the flap and graft. 
The study population included 60 patients who were not selected 
according to age or sex. In all patients, an unilateral retraction with  
central perforation with Eustachian tube dysfunction was detected. A total 
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of 30 patients underwent a myringoplasty using temporalis fascia, while 
in the other 30 patients, palisade cartilage was used as a graft material to 
close the tympanic membrane  retraction with perforation. The indication 
for surgery was the presence of a unilateral retraction with perforation  
and mild to moderate   Eustachian tube dysfunction, an intact ossicular 
chain, at least an one month dry period and normal middle ear mucosa. 
Patients who had history of previous ear surgery were excluded from this 
study. In the patients who underwent palisade cartilage myringoplasty, 
conchal cartilage was used in all cases. The perichondrium was removed 
from one side of the cartilage, and the cartilage was then cut into several 
slices with, on average, four or five palisades two placed anterior to the 
malleus handle and two or three placed posteriorly. The remaining 
perichondrium was left attached to the cartilage slices on the lateral side. 
The perichondrium layer removed at the beginning of the procedure was 
then laid on the cartilage palisades, so that all the small openings between 
the slices were covered to improve the healing process. In the patients 
who underwent  myringoplasty where the temporalis muscle fascia was 
used as a grafting material, the graft was harvested from the ipsilateral 
deep temporal muscle fascia and placed lateral to the long process of the 
malleus, and medial to  the drum remnant and tympanic annulus. 
Gelfoam was placed both medial  and lateral to the graft, and the wound 
was closed using absorbable suture.    
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Audiometer and Otoscope 
 
 
                
 
 
                                 Harvesting of conchal cartilage 
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Post operative follow up: 
Postoperatively, the patients were evaluated in a regular clinical 
manner and audiometrically at a six month follow up period. A successful 
myringoplasty was defined as successful acceptance of the graft, and 
intact healing of the tympanic membrane  without  perforation,  
retraction, or lateralization within a follow up period of six months from 
the operation. Auditory outcomes were evaluated using pure tone 
audiograms. Audiological data were gathered from the preoperative and 
postoperative audiograms of the patients. The patients’ data were 
reviewed for changes in the pre operative and post operative air–bone 
gaps, which was defined as the difference between the pre operative and 
post operative air–bone gap; pure tone averages  at 500 Hz, 1000 Hz  and 
2000 Hz. Data analyses were  performed using the chi-square test and 
Student’s t-test for independent samples and paired samples were used for 
statistical comparisons. A  P value of less than 0.05 was considered 
statistically significant. 
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RESULTS 
The patients’ ages ranged from 20 years to 60 years with a mean of 
40 years; 27 patients (45%) were female and 33 patients (55%) were 
male. In the patients who underwent palisade cartilage myringoplasty, 17 
patients (56.7%) were female and 13 patients (43.3%) were male, and in 
the group who underwent temporalis fascia myringoplasty, 10 patients 
(33.3%) were female and 20 patients  (66.7%) were male. In all patients, 
a pure tone audiogram from 250 Hz to 8 KHz was obtained 
preoperatively. The follow up period was six months post operatively. 
Graft acceptance was achieved in 28 patients(93%) who underwent 
palisade cartilage myringoplasty, whereas it was achieved in 24 patients 
(80%) in the temporalis fascia myringoplasty group. This difference was 
not statistically significant according to the chi-square test (P=  0.127). 
Two graft failures were observed in the patients who underwent palisade 
cartilage myringoplasty, but six graft failures were observed in the 
temporalis fascia myringoplasty group in the form of reperforation and 
retraction. In both graft failures,  a small perforation developed at the 
central part of the tympanic membrane.  There were no significant 
complications such as graft lateralization, blunting, or infection. In each 
group,  the postoperative results were satisfactory. Also, a comparison of 
the mean air bone gap changes between the two groups was not 
statistically significant either (P>0.05). Overall, a comparison of all the 
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audiologic results between the two groups did not reveal any statistically 
significant differences. 
Preoperative  audiogram of  a  patient  who  where  to undergo  
temporalis fascia myringoplasty: 
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POSTOPERATIVE CARE: 
Topical antibiotic drop is initiated for 2 weeks after surgery. 2 
weeks after the surgery, all gelfoam in the external auditory canal  is 
removed. Avoidance of head bath and entry of water into the ear is 
advised for 6 weeks. Audiogram is obtained   at 3rd  month  of  the 
postoperative period, mainly to evaluate air bone gap, since 
tympanometry is no longer reliable given the rigidity of the cartilage 
graft. If the entire tympanic membrane is reconstructed with cartilage, 
surveillance by otoscopy might be difficult due to its opaque appearance. 
Air bone gap is a good tool to assess the presence of  the middle ear 
effusions. 
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Postoperative audiogram of a patient at 3rd  month: 
         
 
 
At  3rd  month and 6th month, the patients are followed up with 
regard to the following  variables  like  hearing  improvement,  
reperforation, ear discharge and  retraction of tympanic membrane.   
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DISCUSSION 
The use of cartilage is experiencing a renaissance in ear surgery 
because it appears to offer extremely reliable method for reconstruction 
of the tympanic membrane in cases of advanced middle ear pathology 
and Eustachian tube dysfunction. In this short term study,  patients with 
retraction with perforations, an intact ossicular chain, at least an one 
month dry period, and normal middle ear mucosa were included. The 
graft acceptance rate was 93%  for the patients who underwent a palisade 
cartilage myringoplasty and 80% for the patients who underwent 
temporalis fascia myringoplasty; this difference was not statistically 
significant. Our results were comparable to other studies. For example, 
Neumann and colleagues reviewed 84 cases of patients who underwent 
palisade technique, with mixed pathologies such as retraction with 
perforation, adhesive processes and chronic mesotympanal otitis, and 
found an overall graft acceptance rate of 97.6%. No perforations were 
found in patients following palisade cartilage myringoplasty, whereas 
there were four perforations in the patients who underwent temporalis 
fascia myringoplasty. In our study, auditory function in palisade cartilage 
myringoplasty patients was not statistically different when compared to 
the gains observed in the patients who underwent temporalis fascia 
myringoplasty. Other studies in the literature have also reported good or 
acceptable hearing results with cartilage grafting. Cagdas Kazikdas and 
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colleagues demonstrated that a comparison of the gains in mean speech 
reception threshold, air–bone gap, and pure-tone average scores between 
the palisade cartilage myringoplasty and temporalis fascia  technique 
showed no significant differences. Following cartilage perichondrial 
composite graft myringoplasty, Levinson reported that  65% of his 
patients had closure of the air bone gap to within 10 decibel and 86% to 
within 20 decibel. In a study by Dornhoff, no significant differences were 
demonstrated in gains in auditory function in patients who had cartilage 
perichondrium grafting compared with patients who had grafts of 
perichondrium alone. Kirazli and colleagues also found no significant 
difference between the audiologic results after cartilage perichondrium 
and temporalis fascia myringoplasty. Similarly, a study by Cabra and 
colleagues observed no relevant differences between the functional 
results of the two procedures (palisade cartilage  myringoplasty and 
temporalis fascia myringoplasty). The ideal acoustic thickness of 
cartilage  should be approximately 0.5 mm. The full thickness is 0.7 to 1 
mm. However, thinning  the cartilage makes the reconstruction process 
more difficult due to the inevitable twisting of the cartilage. We applied 
full thickness cartilage in our procedure. Experimental  histopathologic 
studies have shown that cartilage is stable because of the fibrile structure 
of  the matrix, which is independent of the survival of cellular elements. 
Reconstruction of the  tympanic membrane using the palisade cartilage 
  
75 
 
technique in myringoplasties allowed us to achieve good anatomic and 
audiologic results that were at least similar, if not better than traditional  
methods of reconstruction in high-risk cases. 
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CONCLUSION 
The results of this study are in favour of using the palisade cartliage 
technique in difficult cases like retraction with central perforation. The 
outcomes in our patient series indicate that palisade cartilage 
myringoplasty achieves good results in retraction with central perforation  
cases.  Cartilage, a very effective material for the reconstruction of the 
tympanic membrane and grafts can provide an excellent anatomical result, 
perfect stability and good functional outcomes. Cartilage myringoplasty 
offers otologists a reliable  armamentarium  in tympanic membrane 
reconstruction. The choice of techniques depends on surgeon’s 
preference, the integrity of the ossicular chain, the size of the perforation  
and the presence of cholesteatoma. Despite its rigid quality, cartilage  
myringoplasty  achieves good audiologic results comparable to temporalis 
fascia graft.  
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PROFORMA 
Case no:        
Name :      Address: 
Age :      IP no : 
Sex: 
Occupation: 
 
Presenting complaints :   Side     Duration 
Ear Discharge  
Hard of Hearing  
Ear pain  
Tinnitus  
Giddiness  
 
History of presenting illness 
Ear discharge  –  Side  
   Duration 
     Onset  
Type 
    Quantity  
Continuous / Intermittent  
Aggravating  / Relieving factor 
  
Hard of hearing  
  Side   
Duration  
Onset  
Progression  
Ear Pain   
Side  
  Duration 
Intensity 
  Aggravating/Relieving Factors  
Nasal Complaints  
Nasal Block /Nasal Discharge/Headache  
Throat Complaints  
Throat Pain , Difficulty in swallowing  
Past History  
Any previous of Surgery  
Any H/o DM /Hypertension /TB/Asthma/CAD/Epilepsy  
Any H/o Drug Allergy/Bleeding Diathesis. 
Family History: 
Any similar illness in the family . 
General Physical Examination: 
Built /Nutrition /Febrile/Anemia/Jaundice/Cyanosis/generalized  
  lymphadenopathy. 
Systemic Examination  –  CVS/RS/PA/CNS 
 
ENT Examination  
Examination of the Ear    Right    Left  
Preauricular Region  
Pinna 
Postauricular Region  
External Auditory Canal  
Tympanic Membrane 
Middle Ear Status  
Tuning Fork tests  
Rinnes test  
Weber test  
Absolute Bone Conduction test  
Tragus sign  
Fistula test  
Three point Mastoid tenderness  
Facial Nerve Examination  
 
  
Examination Of Nose  
External Nose  
Dorsum  
Ala 
Columella  
Anterior Rhinoscopy                  Right      Left  
Septum  
Inferior Turbinate  
Inferior Meatus  
Middle Turbinate  
Middle Meatus  
Cottles Test  
Cold spatula Test  
Cotton Wool test  
Paranasal Sinus Tenderness  
 
Examination of Throat  
Lips /teeth /gums/anterior 2/3rd Tongue /Hard Palate /RMT / 
Soft palate/Uvula/Tonsil/Anterior and Posterior Pillar /Posterior pharyngeal Wall . 
 
  
Provisional Diagnosis  
Investigation  
1.  Pure Tone Auditory  
2.   X –ray Mastoid 
3.   Diagnostic Nasal Endoscopy  
4.  CT  PNS 
 
Management  
Medical Management  
Surgical Management  
1.  Cartilage Myringoplasty  
2.  Temporalis fascia Myringoplasty. 
 
Post operative follow up 
      3 months    6 months 
Otoscopic Examination  
Tuning Fork Test  
Pure Tone Audiometry   
 
  



PLAGIARISM CHECK 
 
  
ENDOSCOPIC CARTILAGE MYRINGOPLASTY 
 
 
HOSPITAL   
NO. AGE SEX 
PRE-OP 
AUDIOGRAM  
PTA IN dB 
POST-OP 
AUDIOGRAM AT 
3RD MONTH PTA 
IN dB 
REPERFORATION 
1. 346060 28 F 50 30 NO 
2. 052940 58 M 46 25 NO 
3. 465452 61 M 48 32 NO 
4. 466055 48 F 44 28 NO 
5. 452839 37 F 52 25 NO 
6. 467047 40 F 38 25 NO 
7. 467444 20 M 46 30 NO 
8. 412652 42 F 40 25 NO 
9. 048009 26 F 45 45 YES 
10. 450313 22 M 50 28 NO 
11. 480203 32 M 46 30 NO 
12. 426686 25 F 40 26 NO 
13. 483577 40 F 55 30 NO 
14. 031691 45 F 52 32 NO 
15. 460930 30 M 48 30 NO 
16. 484883 26 F 49 28 NO 
17. 487120 51 M 38 24 NO 
18. 487885 60 F 48 48 YES 
19. 488063 20 M 44 30 NO 
20. 483528 35 F 52 32 NO 
21. 488835 29 F 45 30 NO 
22. 018847 20 M 42 24 NO 
23. 492390 21 F 46 30 NO 
24. 486945 27 F 50 32 NO 
25. 492050 27 M 48 28 NO 
26. 104188 46 F 56 30 NO 
27. 975263 28 F 53 34 NO 
28. 488109 31 M 45 25 NO 
29. 496873 41 M 52 32 NO 
30. 495157 23 M 56 26 NO 
 
ENDOSOPIC TEMPORALIS FASCIA GRAFT MYRINGOPLASTY 
S. NO HOSPITAL NO. AGE SEX 
PRE-OP 
AUDIOGRAM 
PTA IN dB 
POST-OP 
AUDIOGRAMAT 
3RD MONTH PTA 
IN dB 
REPERFORATION 
1. 489114 47 M 45 26 NO 
2. 048658 28 F 50 24 NO 
3. 500145 27 M 56 30 NO 
4. 500007 49 M 58 36 NO 
5. 057293 35 M 48 48 YES 
6. 490672 49 M 53 30 NO 
7. 115657 51 M 40 25 NO 
8. 494654 29 M 46 24 NO 
9. 304624 22 F 39 24 NO 
10. 023509 51 M 49 30 NO 
11. 510640 52 M 55 55 YES 
12. 510699 58 M 46 46 YES 
13. 370725 39 M 50 25 NO 
14. 050878 25 M 40 24 NO 
15. 000581 37 M 52 30 NO 
16. 509900 26 F 46 46 YES 
17. 486621 27 M 45 28 NO 
18. 001195 45 M 50 29 NO 
19. 509134 28 F 46 30 NO 
20. 099025 49 F 52 52 YES 
21. 002330 29 F 45 26 NO 
22. 337231 28 F 50 30 NO 
23. 103485 40 M 49 28 NO 
24. 634773 34 F 54 32 NO 
25. 310245 27 F 48 30 NO 
26. 027374 30 M 44 24 NO 
27. 011889 28 F 50 30 NO 
28. 021186 28 M 46 46 YES 
29. 034274 22 M 53 30 NO 
30. 048859 37 M 45 25 NO 
 
